are also associated with significantly elevated morbidity and mortality, 3 as is chronic exposure to secondhand, or environmental tobacco smoke (ETS). 4 ' 5 Because of the negative health consequences of tobacco use and growing evidence of the health risks associated with ETS, 6 " 9 restrictive smoking policies have become widespread among many organizations and environments. 10 ' 11 Worksite smoking policies have been assessed mainly in terms of their effect on employee smoking behavior. Several studies have shown that workplace smoking restrictions reduce cigarette consumption among employees; however, the estimates of consumption change vary across studies and in some cases are accompanied by slight increases in smoking outside of the work environment. 12 " 19 Some studies have reported increases in smoking cessation following the implementation of a worksite smoking ban, 131416 ' 1719 ' 20 though one study that utilized a control worksite found no evidence of change in smoking prevalence. 15 Regarding the effect of smoking policies on ETS exposure, one recent study demonstrated a clear relationship between the level of smoking restrictions and the degree of exposure to ETS. 21 A primary component of the U. S. Navy's health promotion policy is to create a healthy work environment that discourages the use of tobacco products and establishes appropriate environmental protective measures. 22, 23 Although this policy applies to all Navy personnel, it is not specified how the policy is to be implemented aboard a shipboard environment. In September 1992, the Commander Naval Air Force, U. S. Atlantic Fleet (COMNAVAIRLANT), introduced an extensively revised Force smoking policy, establishing a "no-smoking environment" within all U. S. Atlantic Fleet facilities, including aircraft carriers. 24 Although smoking was permitted aboard the carriers, it was restricted to a limited number of spaces that exhausted directly overboard and did not compromise the rights of nonsmokers. The policy also directed the carriers to set nonsmoking as a goal to be achieved at the earliest possible date.
Onboard the Atlantic Fleet carrier USS THEODORE ROOSEVELT (CVN-71) several strategies were implemented to try to prevent the exposure of nonsmokers to tobacco smoke while allowing smoking onboard. 25 These included reduced smoking days, specific smoking hours, and limitation of smoking to a few spaces aboard ship. None of these strategies were deemed effective to adequately protect nonsmokers. Because the Environmental Protection
Agency recently classified tobacco smoke as a human lung carcinogen 8 and because nonsmokers were not adequately being protected from tobacco smoke aboard ship, the Commanding Officer of USS THEODORE ROOSEVELT announced in January 1993 that the use of tobacco products would be prohibited aboard ship starting July 4, 1993. This announcement was particularly significant because the implementation of the no-smoking policy would commence in the middle of a 6-month deployment where opportunities to smoke off-ship were not common. Such a policy implemented at sea is markedly different than that seen ashore where smoking is available off-duty or outside shore facilities in designated spaces. The policy aboard USS THEODORE ROOSEVELT would, in effect, eliminate smoking in its entirety.
The purpose of this study was to assess the impact of a no-smoking policy aboard USS THEODORE ROOSEVELT on the crew's smoking behavior and exposure to ETS, as well as crew attitudes regarding smoking policy.
Method

Study Population and Procedures
Approximately 3,000 male, naval personnel were assigned to the crew of USS THEODORE ROOSEVELT. All crew members were asked to participate in a baseline survey in June 1993, before the no-smoking policy was implemented, and in a postintervention survey in December 1993. The assigned airwing and embarked Special Purpose Marine Air Ground Task Force personnel were not included in the study since they are not permanent members of the ship's crew. The ship's Senior Medical Officer distributed both surveys aboard ship. The no-smoking policy was in effect from July 4, 1993, through November 21, 1993, a period of about four and one-half months.
Survey Instrument
The baseline and similar postintervention survey were four-page, self-administered, anonymous questionnaires (Appendix A). The survey items were grouped into four categories:
(a) self-reported current tobacco use and history of tobacco use, (b) subjective exposure to ETS, (c) crew attitudes related to smoking policy, and (d) demographics. Current smoking status was assessed by asking participants to classify themselves as a (1) never smoker, (2) former smoker, or (3) current smoker, and to answer the question "Have you smoked at least 100 cigarettes in your life?" Those participants who classified themselves as former or never smokers, or had not smoked at least 100 cigarettes were considered nonsmokers. Nonsmoker ETS exposure was measured using two questions: "How would you rate your overall exposure to other people's tobacco smoke aboard ship?" Response choices were (1) low, (2) moderate, and (3) heavy, and "How often are you exposed to other people's tobacco smoke aboard ship?" Response choices were (1) almost never, (2) seldom, (3) sometimes, (4) often, and (5) frequently. A complete description of all survey items is described elsewhere.
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Results
Participation Rate and Participants
Baseline surveys were returned by 2,221 crew members (74% response rate), and 1,435 postintervention surveys were returned (48% response rate). A total of 765 crew members participated in both surveys (34% longitudinal response rate). Notably, 99% of the respondents had at least a high school education and the mean age was 25 years at baseline. The majority of the respondents were enlisted members with a median paygrade of E-4.
Tobacco Use Behavior
Looking at crew members who participated in both the baseline and postintervention surveys, the percentage of self-reported, overall current cigarette smokers did not change significantly over time (32% at baseline vs. 34% at postintervention) ( Table 1) . Still, descriptive results from the postintervention survey indicated that 73% of participants reported that their amount of smoking when they were aboard ship decreased as a result of the no-smoking policy.
In contrast, when participants were asked specifically about their use of cigarettes when they were off of the ship, a significant increase was seen in the percentage of current smokers from Smoking cessation. Although the percentage of self-reported current smokers did not change significantly between baseline and postintervention, 22% (132) of the postintervention survey participants who were smokers sometime before the implementation of the no-smoking policy indicated that they decided to quit smoking "for good" when the no-smoking policy aboard ship began. A total of 57% of those who indicated that they had quit "for good" reported that they were still nonsmokers at the time of the postintervention survey. Sixty-nine percent of the self-reported quitters indicated that they had quit specifically because of the implementation of the no-smoking policy rather than intending to quit for some other reason; and 46% of quitters reported that they were "somewhat" to "extremely likely" to remain a nonsmoker over the next year.
A comparison of self-reported quitters at postintervention to smokers who reported that they did not quit "for good" when the no-smoking policy aboard ship began was done. Selfreported quitters reported that they smoked fewer cigarettes per day at baseline than did nonquitters (11.2 vs. 14.4 cigarettes) and reported using tobacco for a shorter period of time than did nonquitters (7.6 vs. 8.6 years). However, these differences did not reach statistical significance.
ETS Exposure
Nonsmokers who participated in both the baseline and postintervention surveys rated their general exposure to ETS significantly lower at postintervention than at baseline (1.26 vs. 
Attitudes Regarding Smoking Policy
Participants who completed both surveys perceived significantly less smoking cessation support provided by the ship and that the smoking policy aboard ship was being enforced less strictly at the time of the postintervention survey than at the baseline survey (Table 2) .
Participants' perception of the extent to which leadership followed the smoking policy did not change significantly over time.
Descriptive results of crew attitudes regarding the no-smoking policy for all postintervention survey participants are presented in Appendix B. Among all postintervention survey respondents, 47% favored the no-smoking policy, with 68% of nonsmokers and only 4% of current smokers favoring the policy. Participants rated the no-smoking policy between "somewhat unfair" and "generally fair." In addition, participants reported that they were "not at all allowed" to "slightly allowed" to contribute to decisions regarding the no-smoking policy. 
Discussion
To fully understand the results presented here, the circumstances and extent to which the no-smoking policy was implemented aboard USS THEODORE ROOSEVELT must be presented.
In January 1993, crew members were informed that the ship was going to become smoke-free in July 1993. At the time of the baseline survey in June 1993, the ship was deployed and smoking was restricted to ten restrooms while aboard ship. On July 4, 1993 (approximately at the midpoint of a six-month deployment) the no-smoking policy was instituted essentially eliminating all smoking activity aboard ship. During port calls (roughly one port call for five to seven days every six weeks) sailors had the opportunity to smoke off ship while in a liberty status. However, the smoking ban aboard ship was rescinded on November 22, 1993, approximately one month after USS THEODORE ROOSEVELT returned from deployment.
Smoking was allowed onboard again following new Navy policy that specifies that all surface ships must have at least one designated smoking area aboard ship; not to encourage smoking, but to provide a safe location for smokers. 30 The smoking ban was replaced by a restrictive smoking policy which designated only one area aboard ship for smoking. The postintervention survey was conducted in December 1993 during a more restrictive shipboard smoking policy than what was in effect during the baseline survey, but not during the smoking ban instituted during the last three months of the deployment. The postintervention survey instructed participants to answer the smoking status and ETS items during the period that the no-smoking policy was in effect;
however, some participants may have been confused and responded for the current time period.
All results must be interpreted within the context of these circumstances and within policy implementation dates.
Findings from this study indicate that there was no change in the overall percentage of current cigarette smokers during the time that the no-smoking policy was in effect. However, a small number of participants did quit smoking and reported that they were still nonsmokers at the time of the follow-up survey. In addition, nearly 70% of these participants reported that they quit smoking specifically because of the no-smoking policy instituted during the last 3 months of deployment. These data suggest that a no-smoking policy may provide some smokers who desire to quit with an external impetus and a supportive environment in which to do so.
However, long-term research data are needed to assess if these initial cessation efforts diminish over time and if these quitters will maintain their nonsmoking status. Still, these findings compare to a recent study conducted on Navy recruits that suggested that a "live-in" no-smoking policy during the eight weeks of recruit training encouraged smokers to quit. 27 Such findings are particularly encouraging given the deployed nature of the U. S. Navy and obvious "live-in" nature of shipboard life.
Unfortunately, there were significant increases in off-the-ship cigarette use, in the number of cigarettes smoked per day, and in smokeless tobacco use. While some studies have reported similar increases in smoking outside of the environment where the restricted smoking policy was instituted (i.e., compensatory smoking), 1718 the increase in tobacco use in this study may be more a function of deployment schedules and off-duty availability. Since the ship was deployed during the baseline survey, availability of tobacco was severely restricted for both on-and off-duty sailors. (The ship's store did not sell cigarettes four months before the no-smoking policy began and during the time that the policy was in effect.) When the ship returned from deployment, tobacco was much more accessible to sailors while off-duty; thus possibly explaining the increase in tobacco use outside of the ship environment. It is also possible that the percentage of reported smokers was artificially low at the time of the baseline survey since-the no-smoking policy aboard ship was scheduled to commence only one month after the baseline survey was administered. Smokers may have taken advantage of the impending no-smoking policy to quit prior to the survey or to report their intention to become a nonsmoker on the survey. This would have artificially lowered the number of reported smokers at baseline and shown an apparent increase in tobacco use on the postintervention survey when the no-smoking policy was no longer in effect and some of the early quitters were smoking again.
As predicted, nonsmokers in this study rated their exposure to ETS significantly lower on the follow-up survey following the implementation of the no-smoking policy. This finding is supported by a comprehensive study on the effect of smoking policies in California that showed restrictive smoking policies are directly related to the degree of exposure to ETS. 21 The authors of this study concluded that the only way to fully protect nonsmokers' health in the workplace is with a smoke-free policy. Although, theoretically all ETS exposure aboard USS THEODORE ROOSEVELT should have been completely eliminated by the no-smoking policy, the significant reduction in subjective exposure to ETS is a very important step in realizing the Navy's goal to protect personnel from involuntary exposure to ETS in work spaces and living environments.
The low amounts of ETS exposure that were reported while the no-smoking policy was in effect could have been caused by sailors who were not aware of the policy or when it took effect, or were "sneaking" or did not know that violating the policy would lead to adverse consequences.
Researchers have recommended that the organizational acceptance of a no-smoking policy is affected by the level of worker involvement in the development of the policy, organizational support for cessation efforts and leadership support for the policy, and clear enforcement procedures. 28, 29 In the present study, the perceived level of cessation support and strictness of enforcement of the no-smoking policy decreased over time. These implementation variables may have had an important impact on the crew's reaction to the policy and its effectiveness.
The strengths of this study include data collection from the entire population of the crew aboard USS THEODORE ROOSEVELT and a repeated-measures design. Limitations of the study include the reliance on self-reported measures for smoking behavior and ETS exposure, a low follow-up response rate and possible response bias, and the absence of a control group. It is possible that there may be some systematic bias in the self-reporting of smoking given that there was high-level, strong support for the no-smoking policy, which may have affected the results. However, self-report survey measures have been considered useful for classifying broad categories of ETS exposure levels. 9 The loss of participants between the baseline and postintervention surveys may have implications for the generalizability of the findings. In 11 addition, Navy leadership and media attention given to the issue of smoking in the Navy makes it problematic to differentiate the effects of societal trends (both within the military and in the civilian sector) from the effects of the ship's no-smoking policy; therefore, results should be interpreted with caution.
In summary, findings from this study suggest that the no-smoking policy aboard USS THEODORE ROOSEVELT had a positive effect on reducing exposure to ETS and a more complex effect on tobacco use behavior. A no-smoking policy may be the best way to protect nonsmokers' health; however, no additional significant benefits of the policy in terms of reducing overall smoking were seen in this study. Recommendations for further study and consideration for future tobacco use policy implementation include combining additional educational and behavioral smoking prevention and cessation activities with a smoking ban; studying factors associated with compensatory smoking, including the extension of cessation efforts to spouses and families; and involving crew members in the process of smoking policy change and implementation. 
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